Effects of the combination of a proteasome inhibitor (PSI) and an inhibitor of ubiquitin-ligases (Leu-Ala) on the ultrastructure of human leukemic U937 cells.
We have used the dipeptide Leu-Ala in an attempt to prevent the formation of ubiquitin-protein conjugates in U937 cells by inhibition of cellular E3 enzymes (ubiquitin ligases). Proteasome inhibitors induce the formation of perinuclear aggregates of ubiquitinated proteins and proteasomes (aggresomes) in the area of the proteolytic center of the cell. Leu-Ala did not prevent the forrmation of those aggregates under the action of PSI (peptidyl aldehyde, selective inhibitor of the chymotrypsin-like activity of the proteasome), however it induced an accumulation of lipid droplets in treated cells, suggesting a previously unknown involvement of Leu-Ala in lipid metabolism. We conclude, that either Leu-Ala is not able to completely inhibit the cellular E3 enzymes or some of those enzymes are insensitive to this dipeptide, allowing therefore the build-up of ubiquitin-conjugates in the proteolytic centre of the cell.